Combretastatin A-4 activates AMP-activated protein kinase and improves glucose metabolism in db/db mice.
Resveratrol was reported to increase insulin sensitivity accompanied with the activation of AMP-activated protein kinase (AMPK), which is a key regulator of energy balance and an important drug target for type 2 diabetes. However, the effect of resveratrol structural analogs on AMPK activity and insulin sensitivity is still largely unknown. In this study, we analyzed the effect of several resveratrol structural analogs on AMPK activity in HepG2 cells, and combretastatin A-4 (CA-4) was identified as an activator of AMPK determined by its phosphorylation. AMPK activation was further confirmed by the phosphorylation of downstream acetyl-CoA carboxylase (ACC) and the decrease of upstream ATP level. Further investigation showed that CA-4 activates PPAR transcriptional activity in vitro with the luciferase reporter assay. In addition, we showed that CA-4 activated AMPK and downregulated gluconeogenic enzyme mRNA levels in liver, and improved the fasting blood glucose level in diabetic db/db mice. These results suggested that resveratrol analogs, such as CA-4, can function similarly as resveratrol and may provide important tools for improving insulin sensitivity.